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(54)Title: NOVEL MEMBRANE-SECRETED PROTEIN 



(57) Abstract 

Three genes encoding membrane-secreted proteins have been successfully isolated from osteoblast-like cell lines by using a method 
for specifically cloning membrane-secreted proteins. As the result of subsequent analysis on one of these genes, it has been found out that 
the protein encoded by this gene is a novel receptor protein which has an extracellular region alone, binds to cell membranes via a GPI 
anchor and carries therein a cysteine-rich repetitive region conserved in the TNF receptor super family. It has been also found out that when 
this protein is largely expressed in an osteoblast-like cell line, the proliferation of the cells are suppressed, the cells are morphologically 
changed, and the alkaline phosphatase activity which is one of the indications of the differentiation of osteoblasts is elevated 
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tt^hD^X *;w>h^>, @iJ^»;i/^> (PTH) ifi, ii5iB^T-(iBMP 
(Bone Morphologenic Protein) # N ^©«8JT-ttr£ttlbt* ^ >D. 

<fc^Tjg;ia#JIM (&#ft#lb) lc£fflTifc£i:#;Le>*lTl^ (Duprez DM, 
Coltey M.Amthor H,Brickell PMJickle C(1996)Dev Biol 174 448-452 Bone mo 
rphogenetic protein-2(BMP-2)inhibits muscle development and promotes car 
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tilage formation in chick limb bud cultures^ Nakase T, Nomura S.Yoshikawa 
H.Hashimoto J.Hirota S.Kitamura Y,0ikawa S,0no K,Takaoka K(1994)J Bone 
Miner Res 9 651-659 Transient and localized expression of bone morphogen 
etic protein 4 messenger UNA during fracture healing) 0 
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(3) (1) £fcfc* (2) £HBf&©*>>^SI£:3--KT£DNA, 

(4) (3) tmm<DDMifimA$tltz^>7*-. 

(5) (4) tiBa^^^^-^^-rs^TO, 

(6) (1) (2) tH3«©^>^^®l3^-r^}n:^ 

(7) (i) tfett (2) tiaao^w^Mti^-rs^^wt-^b^ 

(a) (1) jfcfctt (2) l:^i©^>/^I«ilSI4$^t5Ig, 

(b) (i) a^a (2) £mm<D*>rt?nizi&GTzm&zm?zfc&wz 

(8) (1) ZtzlZ (2) t|B«8©^>>'^S©#aa)}S©^bil#tStt*i!Ejli^ 

(a) mmmt%mz-£tz m (2) ^mm^y^m^^um 

(b) (i) (2) tiaa©^>^^!g©#w©^bgi#tstt^m-r 
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(9) (7) fciB«©*acC«fc»)ML"5Sx (1) lifcft (2) tei©* 

(10) (8) £l3®©£ffifc<fcDJ|i|?8L5^ ( 1) Sfctt (2) tcfBii© 

^>/^a©#«aiis©^ii#?st4*(£ji*fcttiam-r5fti^ 

(11) ^Rfcafc-Cifc* ( 9 ) *fctt ( 1 0 ) £I3f8©<t£$k 

(12) y#>KT'&S (9) (10) {zlB«8©<b^ 

(13) T=f^Xr-£fca (9) Jfcli(lO) fciB«©<b#8K 

(14) 7>^3-Xhtife5 (9) Sfcfcfc (10) tH3Sg©rt^rtK 

n. *M#?>t:J:D#^tLfev^xa^©cDNA©^aBBJ?iJ$E3aJS^ : 3 
^cDNAtJ:bzi-K^ns^>>'^g©^*>^^;i/^r^K*^tf^>^ 

*D->£ r 7F4j tfitZLtzo *m%(D*>>V7niz3£ti2> r 7F4j *>rt>7 

r7F4j tynzmt. 7-*-^-x±.^&uxM1£tmn&*KtT^; 
mm*Mrz*>*>7m±%&Zin.tiits>^tz 0 t^, r7F4j *>^*KHu 
m%<&%7,-)\-7TX U- (Beulter.B,and Huffel.C.V(1994)SCIENCE 264,6 
67-668 Unraveling function in the TNF ligand and receptor families) fcUg 
tzmMte*>rttm:&2>t%z.c>ftZ> (06#J8) „ 
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r 7F4j &>rtt?n*&%mi<viziNsmm immte&miirwz&mmM& 
©«t&'k mshLm^m^t^m. in vivo-c©&ifi£<};D#fi£ mmv^ 

~DmM*5\%&ZtZt&%\t>tiXU2>o £SK nJmezawa,A.,Maruyama,T.,Seg 
awa,K.,Shadduck,R.K.,Waheed,A.,and Hata,J.(1992)Multipotent marrow strom 
al cell line is able to induce hematopoiesis in vivo. J.Cell. Physiol. 151, 
197-205j #88) <DBnU&fc*?mm®*Z*V '1-' £C (Pi-specific phosph 
olipase C) fMf Wi* >rt*n<DmMMm\Z&VZ&&m&ig,T Ltz 
(mmmi) . £©fc& r7F4j ^>;t^tli»Slll#Stf> GPIT> 
*-^tT^SBilaMfc:@^^*^Sfil^^bTV^5i:#^^^^So GPI7>#- 

*bT^fc^„ Cin?,^<*:tt^{CU^> KA»ijg^-r-S^gpl30h^U gpl30 
^^WfilitUT^LT, ^^^^m^^-r^o T7F4j 
^<©1M r£>f >U-t7*-tmm. gpm<Z>£$tj:i'?i- 

fcwt >"7F4j *>;i*K£jE3ld2gg|£#3i:, ^O^SltffliltWJItf 

?>»II^Sx r 7F4j $#ic N #tt©^b^^^;^t:M#bTV^^ 

tots f"7F4j *>/^H*mfc«£?-*fls£«&fc:B\ &x&t 

it t - * - i: U T ©^»r ^©Jfc/8 # e> ti S o 

ft£§£;ri;#$8££*iW3 (Matsumoto T, Igarashi C, Takeuchi Y, Harad 
a S, Kikuchi T, Yamato H, and Ogata E. (1991) Stimulation by 1,25-dihydro 
xyvitamin D3 of in vitro mineralization induced by osteoblast-like MC3T3 
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-El cells. Bone. 12, 27-32 N Sudo H, Kodama HA, Amagai Y, Yamamoto S, and 
Kasai S - ( 1 983 ) In vitro differentiation and calcification in a new clon 

al osteogenic cell line derived from newborn mouse calvaria. J Cell Biol 
.96, 191-198) o #«B«*»#"rai«-©«^*H^-Cftt)s ft1WK«ft«T* 

ftfttiU BMP (Wozney, JM, Rosen, V, Celeste, AJ, Mitsock, LM, Whitters,MJ, 
Kriz, RW, Hewick, RN, and Wang,EA(1988) Novel regulators of bone format 
ion: molecular clones and activities. Science. 242, 1528-1534) ©ft=#lfr£> 

$itz, *wm, r 7F4j *>M$itmmmizmmte9>rt*m£M-rzo 
r7F4j 9>ji*mtmmm£mmtefr>wm*m&-rztziib(D, %mmt&< 

tf> MS*#-CfcftHU gP&ftHttMiHgifc (Hashimoto-Gotoh, T, Mizuno, T, 
Ogasahara, Y, and Nakagawa, M. (1995) An oligodeoxyribonucleotide-direc 
ted dual amber method for site-directed mutagenesis. Gene 152, 271-275 x 
Zoller, HJ, and Smith, M. (1983) Oligonucleotide-directed mutagenesis of 
DNA fragments cloned into N13 vectors. Methods Enzymol. 100, 468-500 N Kra 
mer,W, Drutsa.V, Jansen,HW, Kramer,B, Pf lugf elder, M, and Fritz, HJ( 1984) 
The gapped duplex DNA approach to oligonucleotide-directed mutation con 
struct ion. Nucleic Acids Res. 12, 9441-9456 N Kramer W, and Fritz HJ(198 
7) Oligonucleotide-directed construction of mutations via gapped duplex 
DNA Methods. Enzymol. 154, 350-367 N Kunkel,TA(1985) Rapid and efficient 
site-specific mutagenesis without phenotypic selection.Proc Natl Acad Sc 
i U S A. 82, 488-492) fc£*flHvT\ r 7F4j * (E8I«- : 1 Sfctt 
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2) $<DTz;&£M&£mzmAt5z.t£&\) r7F4j *»v?miimtmtz 

TifetK ££fc#|;b<fcfc5T;= y®J^T-<fc!)> £S>fc#£b<tt3:^y&l2t 

btfcfcs ^'f^'J^f— >3>ttf (Sambrook,J et al., Molecular Cloning 
2 nd ed. 9. 47-9. 58, Cold Spring Harbor Lab. press, 1989) £*J/8bfc#&# 
#lf^>ilSo IP^s ^S#T'&*lfciU T7F4j * W^S^d- KfSDNAlE?!] 
(iE#l#^: 3) fcb<l±*©-gB£*£. ^ni:ffl^©^V^DNA$#JlSUT^ 
^DNA*»£> T7F4j ^W^M^Ife&?Jt:^^^W^M*#S|-rS^i:*Mm 
fTi^SctTrfcSo Z(D£oiz s rmj 9 >rf{?M } &^— KTSDNAgE^llfc b 
^i^O-gBfr^fc^DNA^W:/'.;^ XT SDNA#u — >^HT'& 
oTx r 7F4j ^W^Mt^^tlpl^^^^^^M^^ifc^^CD^V/^g 

*^d^ (mau fi^^©y-if>7Dy^ >^££t>&m£ftfct hit 
3§^ N r7F4j &>rt2mt7x;&mM£#^THk^mm&z 

t b < <i60%W±©«PH4 N £ £ fcljifg; b < {i80%W±©ifB|sH4T-feSo 
*%WtZ#^Z r 7F4j r^fg^t^j hfciu *W1*ft# T7 

fi0#fc*R$r*«H4i:tt* #»6D«ii®3iS0i£T*4)fc?>bs MBS 
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77^ — V(DiZ&Mfeft ¥<Dlsm (N. C.Partrige,D. Alcorn, V.P.Michelangeli,G. 
Ryan & T.J.Martin(1983) Cancer Res 43 4308-14.Morphological and biochem 
ical characterization of four clonal osteogenic sarcoma cell lines of ra 
t origin J.K.Burns & W.A.Peck(1978) Science 199 542-4. Bone cells:a ser 
urn-free medium supports proliferation in primary culture) Dt&tfit" & 

d£#pjt£T*&s„ 7^»j7^77^- e© m>&<!>m%.&. mm* 

©ggT*&5p-- hD7 i-;i/7 ^7i-l> (p-nitrophenyl phosphate) i;>f 
>4rj.^-r bfc©*K ^^tlT^bfcp-- hD7xy-;i/ (p-nitropheno 
1) ©g*^«JStj-t«tO^MrS^^O^T-fTa^i:*spJ^fcSo *1t, 
*Xt*1j)W>> (Osteocalcine) -$>3^ — £*>*-f n^Jg^t^mf SCI i: 

*&HJi©*>^fm N ii|g#£&ft©#i£tcJ;tK «i*M^>^gi:L 
%W<D * >W m t^-T Ztftfa* f! =7 h L tz 7 7 4 ^ - * D V h 95 

>Sh7>^7i7- lf^>>'^gi:©il!^>/^Mi:tTs fcSVMit;*?-* 
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BP*k mRNAfr£^J&<**lfccDNA-e&&a\ 4VADNATfca*\ fc^£f&DNA 
T*ifcSfr&££F t 3fc>fc^o #|gBJ3©DNAfci\ 0i*.tfx *|gBJ3©* W^W*«BU 
TV^«JB«tDcDHA7-f ^9U-*ff»U *$gBJ§©DNA©ffi?!] (mtk U?"J# 
^: 3 fcgBtt©DNAE?!J) ©-a*:7D-:7fc LT/W *W *-S/a >£fx 3 

HMU *%l£©]»rA©£8l ffi^JS^: 3 (CiBtt©DNAjE$l) 

mmtz>zttf-z%Zo £fc> ^ibwo^v^^hs^-k-tsdnac^rs^s 
-tLT\±, matt. muzxmmtt am^y:, ^*-&*hs (mtk 

JM109. DH5a N HB101, XLlBlue) &£T'*fi£ii^£#*Mg§l£1-£fc»i^ ;*: 
»«TitMB£ft*fctf>© r 0 rij ££fc^lt«^£ftfc*il§M0MSytfc 

CIHIRttftVv, ^^.(ix M13U^**-n pUC^**-* pBR.322, pBluescript, 
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Ltzm&b±M^P*-<D{k^ pGEM-Tx pDIRECT, pT7fc£#<fetf btl&o 

*&±£JM109 N DH5a, HB10K XLlBluefc£©*BgSi; LfcJ§£fc£lvtO\ *fl§ 
ST'^¥J;<^T-^*«td*rD^-^- lac,T7&£) ^ot^ 

S£fcWqJ*-e&£o d©<fc5&^*-£LTB:> ±IB^*-©fl!ifcpGEX, 
pEGFP N £fcttpET(c:©l§£s ^±ttT7 e*^3KtTSBL21)^^ 

chojw& cos« % mznm&m<DmvomMT'(D%M*m£vtzm& 

fctt* $BartT-&&£^Sfc»fc#gfcrD^-*- (SV40,MMLV-LTR,EFla,CM 
fc#>©?tfc^ H#J (*tfv>f$/x G418*cir) tcfc D^aj 

WI-S^^^-hbTlis ^^.lis pMAM N pDR2s pBK-RSV, pBK-CMV N pOPRSVs p0 

RSIfe?^?-?.'^*- (0>JX.^ P CH0I&£) h hl^-fe-h (MTX) 

t&bmmzvzxm&m-fbfi, ztz-Mftv&mzmt-rzm&t^ sv 

40 T^^^i*:±t:^oC0S»$ffl^TSV40©1gM«*^^^^^- (pcD 
iltl©^l*IT-*^B^©DNA$^^-&S^^i:UTa:s *S8BJ3©DNA£ 
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^ *? -^<D*W8<Dmk(Dm Afc if itfi^f^li, left o T ff a 
C^^RTH-efeS (Molecular Cloning ,5.61-5.63) 0 

l!&fcif£fflV>adi;#fai£-e&So *MmT'&s 0«Jx.tfx JM109, DH5a, HB101 
^ifimf *>*U I&MlBSfc^Tfci, mfcf. CH0» COSIfflR HeL 

®^>;^g^»>^^ifO/lNMt^Llfil?i^Ts £ft£#38BJ3©*W1 
*H£**7U >^£*£T:7^ -^-ft^AlcJ;!), #$gBJ§©*>M*M© 
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z<D'm®k&&zm\ mwx£*>»m*mmu zn^-r^-D^Lxmm 

£{b£$3 (Hittt* U2f>K* Tzf-^K iJ^tfT-^if^* h) tit5„ 
C©X^U-^>^^©-o©SI«|{ix (a) #«W©*W**Rfcittftlt 

(b) *»w©*>/**Kfcig&r*«tt*£r*fls^ 
ti^icsijistt^< N flu&»iffl& amm ^r^h\ 

*tfta«*»«**sxg % (b) **«!©* wt*R©#«MS©^fi$iStt 
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£tftm-r*x^ ( c ) &®&m#&&T£&^TtfLmzft^tz®&titmLx, 

*W©lfflflaitSi^©283lfciu *&BJ©*>^W£:3-Kf £DNA£jg|!J 

m^mmm*. &mm<Dftit-?-ij-bLx--m£m^t>tix^2>7)ij3 v 7 * 

7.7 7* — ©fStt$|£fc £©#& (N. C.Partrige,D.Alcorn,V.P.Michelangeli, 
G.Ryan & T.J.Martin(1983) Cancer Res 43 4308-14.Morphological and bioch 
emical characterization of four clonal osteogenic sarcoma cell lines of 
rat origin^ J.K.Burns & W.A.Peck(1978) Science 199 542-4.Bone cells:a s 
erum-free medium supports proliferation in primary culture) izX DtftttJt" 

zztifi-mmz&Zo 7M'j7*7 7 7^-«ttoi^ mm 

■V ©gift* $> %v-=- hP7x - )l y * 7 7 x — h (p-nitrophenyl phosphate) t 
^ >*j.^-rLfc©-5K ftMZtixm&Ltcp- -hD7i;-jl/ (p-nitroph 
enol) <D&Zftftftmm£&*)femTZteX<DfimxftoZ£&i$mx&%o £ 
fcx t7ft*;^> (Osteocalcine) ^7- T'l^^iz^mt^Z 

tkvimx&Zo 

mz.&, >)7s>\t%%m\sxzzt& : $m$tizm® m*.tt. kusasbr rosi 

7/2.8SBR UMR106-01», UMR106-06jfflflS N MC3T3E1«, H0S-TE85iSfflR MG63 
Mm, SaOS2« N UMR206ifflJBS> RCMR C3H10Tl/2»fc£©#g*HIl&Bu OP 
9», SrD-v«, NIH3T3«^^©ia6$il^«feir) ^7y-V^7* 
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- (Agtll, ZAP&£) *m^tzcVM7'(77*)-ZWm.L, Z.ti*M-7tfv- 

y^D^H^^j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, 
Fischer R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 
kinase-associated p85 utilizing a novel method for expression/cloning o 

f target proteins for receptor tyrosine kinases. Cell 65, 83-90) 

D->^e,7^^u-s*cDNA^#HLT^Mt:#ALTigs^*5 mm 

U v K^X^Aj ( r MATCHMARKER Two-Hybrid Systemj , rMammalian MATCHMAK 
ER Two-Hybrid Assay Kitj , r MATCHHAEER One-Hybrid Systemj (V^-f ftfcclont 
echttMK r HybriZAP Two-Hybrid Vector Systemj (stratageneftSSk $M r D 
alton S, and Treisman R (1992)Characterization of SAP-1, a protein recr 
uited by serum response factor to the c-fos serum response element. Cell 
68, 597-612j ) olt&T-fcao *ftWO*y*>7 

K§^SLT^^i:^^tiS«<tD^bfc^cDNA7^^y-$C0S^ 
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ryj (Yokota T, Otsuka T, Mosmann T, Bancher 

eau J, DeFrance T, Blanchard D, De Vries JE, Lee F, and Arai K.(1986) Is 
olation and characterization of a human inter leukin cDNA clone, homologo 
us to mouse B-cell stimulatory factor 1, that expresses B-cell- and T-ce 
11-stimulating activities. Proc Natl Acad Sci USA. 83, 5894-5898) £«fc 

£##rU Ztl*&£* V ifDNAfc^fifcU mMA^yu-ytLXcMk^-fzr^ 
V-ZZin)-->yrzz ^U#>K£3-K1-aDNA£*#££h*> 

RitiT-feSo *^t*5v%Ts rij#>Kj tit, mum^nt^m 

^ (Wrighton NC; Farrell FX; Chang R; Kashyap AK; Barbone FP; Mulcah 
y LS;Johnson DL; Barrett RW; Jolliffe LK; Dower WJ., Small peptides as p 
otent mimetics of the protein hormone erythropoietin, Science (UNITED ST 
ATES) Jul 26 1996, 273 p458-64 x Verdine GL. , The combinatorial chemistry 
of nature. Nature (ENGLAND) Nov 7 1996, 384 pll-13 s Hogan JC Jr., Direct 
ed combinatorial chemistry. Nature (ENGLAND) Nov 7 1996, 384 pl7-9) tc«fc 
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h©&#£J;!K #£«UB©4Hb3§$. im»fcfc%fc5#ffl*jiU 

±® #7F4, T®*»v»>^TIIFl/-fe7 , ^-©«ia^»«©7^yiai»5iJ1?»So - 
H3& lt^©^'>^«fi^T*©7F4jife^©^S^^-1f>> r P^ hfSffiLfcS 
04HU «*©fc hWt*©7F4«fc^©&3i£y-1f>7Dy h^*f bfcSM 
05ii, H5AHU 7F4*Wt*E©tt*tt*jj*rB-efc;5o ^©^©^^7 

^fc^To B5Bttx nJSA*MS©OTi±©7F4*>^*JL :te«fctnF4&3B*J*63S 
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07fct, TF^fe^C^mt^SKUSAjffllJiaoJiJill^^^rET-feSo 7F4SI 
erStt£8!l£bfco 

09 li, CHOIfflji&fc «tV7F4Jte^A*#A^*lfc^gfe«li*:t:iJ{tS7F4jife^0 
^£$fcmbfc*g££^-f0T-<fc£<> CH0tttC7F4^^^^-$^!Rfe^bT 

01 oyu 7F4«fe^o^^t«i:scos«©Jim3ije0^b$timbfc^ 

£*vf 0T & 5 o 7F43H£^P £ ■e-fcCOSiffflflSCit^Jg £ t«Bna» 
fcH-ffiflbTH^fco 

--V^J^ r s ignal sequence trapj (SST) ^t**Wfc^oTff ^tc 0 M 
ZtUyvV-VftMrn^t-bLTm^ r pSRaTacj £feTF 
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CR.Tac-2Aj mmV->^>* «fc bflgA) £EcoRk Eco47IIIT-«Jt)mU Tac 
£fi£3-KTS££^Srr#£l#fco m^mmm%M^^- r P cD-SRa 
-FEj (Takebe Y,Seiki M,Fujisawa J,Hoy P.Yokota K.Arai K.Yoshida M,Arai 
N. Mol Cell Biol 8:466-472(1988) SR alpha promoterran efficient and vers 
atile mammalian cDNA expression system composed of the simian virus 40 e 
arly promoter and the R-U5 segment of human T-cell leukemia virus type 1 
long terminal repeat) ##3fcWbT^£SacI&tf££fc < Lfc©^ EcoRIT'tO 
Brtfco LTn ztHz±m<Dlzc(D±g.Z3- K"f aigfc^Brfrfc&AL r p SR 
aTacj £fli^Lfc (Z<D?7XZ FttEcoRK Sad^Erf DTac©^ 
^-;i/gE5iJ©^$|^5fe-rS^i:^qIlgi:^oT^^>) o T enriched cDNA lib 
raryj ZttWtrZtztb, ^fKUSA^BflS^^^^LfcmRNA 5^g$7>yA77 >f 
v-£ffl^T!g-^cDNA££f!&Lfco *©5'*aggtc. rterminal nucleotidyl t 
ransf erase j T-dC^- iJ>yifet, EcoRIg|S{i£ & o 7 =y <i v- T5' -GCGGCCGC 
GAATTCT6ACTAACTGAC-( dG) 17 {mm^ : 4) j ^fflV>T, Taq DNAtflM^-- 1? 

**8£¥}iftLfc&> SacIU>*- r CCGCGAGCTCGATATCAAGCTTGTAC 
(K^IJ#^ : 5) j N 3'**Si{B!]C rGGCGCTCGAGCTATAGTTCGAACATGGAG (i2#J# ^ 
: 6) j ) $ffiig{Cj$Atfco Cin^SttTaoo^^v- ( r5>-GAGGT 
ACAAGCTTGATATCGAGCTCGCGG-3 , (IB3Wf:7) j s l"5' -GCCGCGAATTCTGACTAACT 
GAC-3' (iE$Wt: 8) j ) K J; DPCRfcf? ^cDNA»rtf-£iilg£-efco ^tT> 1. 

5%7XD-zm%mmzft^&&zmbv<Dmft*7)iii>t>v} t> mtfc^ ecork 

SaclT-tfmrbfco £*l£x ±ga£&-e^MLfc$gSi^*- r p SR«-TAC IIj © 
EcoRK SacIP^MALfco £©cDNA^«f 7*7 U -£*H®JM109£ r 7 

^7*-au 49^©3&S:Ufe^D— >^ir— ;i/i:UTx ^<oa>© r— ;i/ 
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$>^^iAlfeo 2B&tC«£0.05% EDTA/PBST'fcttfU l&tKfctLT 
^*miL-2g£^ac)IgG#itt£, LTmm&**tn'**zigffi 

P— *M M-*-(ELITE)£^T**U-->^Lfco Tac|©tt©7--;i/t:o 

-oj± s ^M^>M^M*^-rS^Wt^ScD-oi>^^^> (entacti 
n) fc**ns?-©it^$rg|jafc^ (Entactin2) T-ife'K fib©— ofctlgt* 5 [al& 

(£©7D->££n^ r 7F4j T-feofeo 7D->7F4fctt#)400bp© 

[lilted 2] ±;gcDNA©7D-z2>^£jggiB3ajifei£ 

^*ff ofeo £f> r 0 ligo dT primingj © llUSA cDNAv-< 7^ >J-j £KUSA*fll 
Jia«fc?)}fttit}tfemRNA*»^ N rzAP-cDNA Synthesis Kitj (stratagene*tt!0£ fflV^ 

Y^-frt'&iTimistco £© TKUSA cDNA^7^'J-j 50 75£ 
P->#©7:r-^£7*l/- bCl£W\ SSmtf§5>tife7F40cDNA»r) : t-©-gP* 
a 32 P dCTPT^;i/b£*i£7n-7*£L-C7-7-7 /W 7Vm£—*/a>* 

(50% *;i/A7* h*. 5X SSPE, 5X xWVbhfttt, 0.1% SDS, 0.1mg/ml 
^DNA) tT42°CT*6rai5if-f > + a^-h Lfc^s rP-7***&H/t* 7 

42^T£££-B$H>*:x^-l> Lfco ^©&s 2X SSC-0.1% SDST 
mBWcW&, 0.1X SSC-0.1% SDST'60°CT'30#gg2ls]i$fc&U r-^S?*^ 
7^-T*tfetbLfco Bltt7D->^t>, ^tl* fExAssist helper phage 
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j (stratagene*t$0 £ffl^T7^7s* KpBluescriptll^ *) m L£ff o£„ n 
^ftfe^** KCi±M*6=i ^*>*^tf^3kb0cDNA»fM•* J ^^nTV^fco d©c 
DNAO^SUfllttT*^ (primer walking) £ J; D ^-Y * 

— ^a> (dyetermination) ffi (ABI PRISM sequencing kittc<fc3) £ffl^T#a 

-ftrnzn-itztz 2>&fc?&%M$ nr. m&zi- & 
mmzubv-c&zzttfimwvtz (mi) • luftav^fcc, ^d->7F4(amt- 

C^#^*lTV>S->^7 i >f >t^tfi^»)igL ; e^— 7*3o^LT*'t)s 7F4#TN 
2) o 

-?*ZtlMisT& TMouse multiple northern (MTN) blotj (CLONTECHftSO 
fc htttLTfci: Thuman MTN blotj (CLONTECHftl*) £7 ^ ;i>*-£ffi^fc 0 
7F4 cDNA©0RF£^trMt£ (£*#tl20-480) & r B ultiprime rabellingj £J; 

LTfc* TExpressHyb Hybridization sol'nj (CLONETECH*t®0 T-68°CT*2l^^{a 
i^^o^-rU 2X SSC-0.1% SDST&Ik 0.1X SSC-0.1% SDS-e60°CT-2|Hia 
£ifc#Lfco t hfcttbTfcJu TExpressHyb Hybridization sol'nj (CLONTECH 
ti«) WC4Wa^>#a^-hU 2X SSC-0.05X SDST-42"C, 10#T- 
2®ift#bfc<, *©&. r B AS2000j (FUJIttM) fMlfco £©*SH!> 
Tfci\ £©*a®T*fctett&&S#^to£ft£ (03) o hM- fc<i:£$J 

ftf&ttT-fcofc (04) „ Ztzs t hfc*»5kb©ffigCM>K3WftW* 

*U dOjSfe^CDmRNAC-^^X^SkbT^S^^^^oto 
[^J|g^4] GSTIIi£*W^ft©&3it*gg!{ 
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7F4 cDNA©0RF$^tr7*^^^ K r p Bluescript-7F4j £t&S£iJWt : 9 33 
itfffiJWt: 1 0£iBiBLfc2o©:7^v-T\ PCR£^7F4>l£^©iroi. 
^*=3-K-TS?i^*ii*@^-B-fc„ dft£BamHI-EcoRlT-«J»rU r p GEX-2 
Tj (pharmaciattS^) ©GSTiH£?©Ta&tJip Alfc, .©77^5 FCiDJKR 
JM109£, 0.5mM IPTG»£ck t)GST16^^ W1*fl£§§#&-e-3l$ ffl 
^t^II^HLs lmg/ml Uv^-A (lysozyme) £^<t?V->r— >a >|gffi 
$ (sonication buffer) (25mM Tris pH8.0, lOmM EDTA, ImM PMSF) CSiStfc, 

*i£ r Bulk GST purification Modulej (phannaciaftSS) © rGlutathione Sep 
harose4G Columnj (pharmaciattHO £©-g\ ^ft©:7"D h ;i/£^v»|ji#j© 
^W^I«iSljJLil!U. *>M*HH:1W SDS PAGE£f?VM3-^>-:7»J >J 

r>h^;i/- (cbb) -e&esbfco irLGsm^fflv^fc^x^^v^Dx-f 
mmLtcm-Gsm&*>^?mz, PBSMy^-tcggiLfc&s ^-t^t& 

Slfe. &m±2M#%£fT\,\-®Bm00/LLg/\iead, WP$fci200,ug/head 
T**tV\ 3@i6lTLfc^T-'J>*miflltELISASfToT^<ffi$MLfeo ^©$£31 

m<D±OMZ<gt!MfcttW.vm^ : 1 l*J:t«15UW : 1 2 lcf3i$©-o 
©r^-f ^-fc«kDPCRTJifi*«x dft£EcoRI-BamHIT*«J»rLfco HffllSiRv 
-*-fcLT**^-f$/>»fc?S£"t*$e3B'<**- TpCOSIj (SatoK, Tsu 
chiya M, Saldanha J, Koishihara Y, Ohsugi Y, Kishimoto T, Bendig MM. (199 
4) Mol Immunol. 31, 371-381, Humanization of a mouse anti-human interleu 
kin-6 receptor antibody comparing two methods for selecting human frame* 
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ork regions) ©EF 1 a7*P^-^-©T«it £©jtfc^»itf-£*$ AU r pC0SI 
-7F4j fcJUISLfco u©77^^ K25/zg*pvuIT«J»rL*:^ KUSA» (7X10 8 
cells) fcxi/£ hD^l/-i/a> (1.6kv, 25uF, timeconst 0.36) tCJ:D#A 
U Gmzmug/mlZ^t!%M (IMDM+10%FCS) T-SfBP^*LT, £WUfc* 
D->£+£fcMJfebfco £ft£*P->©»^ffl£inUfoiji (xlOOO) fcJ;tfF 
ITC^m-^IWgG (H+L) T-^fetfc^ rfi OWC ytometer ELITEj (COULTER 
ttSO £<fca##r£frV\ ^mUSA«^j!ai:lt^bT7F4^tfe^©^a©^V^*© 

[HWJ7] 7 7 f i?;W y h -;v^fi«*^ $ U Cjiai I: «t 5 

«Bj}a^®±©7F4* >M?ft©&sa©g<b©tfcai 

7?4©7^>>it«fi&fre>x m*£fl$&rV7r (DNASISftiO 

tStr^WffiU 0M&ZZ-Z%kmLT^ZZ}i1fimWLtz (05A) o £©7 

y*>r— ;i> (GPI) Tyfj— (IkezawaH, Yamanegi M, Taguchi R, Miyashita T, 
and Ohyabu T(1976)Studies on phosphatidyl inositol phosphodiesterase (pho 
spholipase C type) of Bacillus cereus. I. purification, properties and p 
hosphatase-releasing activity. Biochim Biophys Acta.450,154-164 N Low MG, 
and Finean, JB (1977)Release of alkaline phosphatase from membranes by a 
phosphatidylinositol-specific phospholipase C.Biochem. 167, 281-284 
. Low MG, and Saltiel AR (1988) Structural and functional roles of glyco 
syl -phosphatidyl inositol in membranes. Science 239, 268-275) £ <fc |3 ijfflfl&fli 
£&&LZ^Z*>MM?&%vim&VMmZtltco *£T-> KUSAHflBS, £tz 
&mm®tz2b{zm&Bttm\%m$'£tzMMft ( i~KUSA-7F4#2;i£&SI£ 
■&fcfc©j , rKUSA-7F4#5;iillS^*fc4>©j ) £®jfcU *7 7 7^M 
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g<b£, mmx-m^hxyD— *m m-*- (elite) T-8?*ftfco mm\t. 

PBST?i$fc#& N 7 7f y h -;^gfl<jt^ $ U / t- t?Cj (20/ml ; 
7:J-u^*tg!D S^sCfx &£^fct^£fcW^.y7:r- (PBS+1XFCS) T*37°C "CI 

l®ttlM&#M'J>bfc (05B) o d©CL «M©7F4#^fci:*X 7r 

J > Y -)lftgm*Z * U t?Cfc: J: t) TOS tio LT ^ 5 £ 

fc^JBJbfco 7F4Jife : ?a:»^iS±t:GPI7'>*-t:«fcDiig^ 

[^»i8] r 7F4j * >rt*n<DMM&M£&zmm<Dmm • fr<b(D&iii, & 
( i )7f 4££^$eMiisi*© ®& 

mmte?&m a zru ^-*-©£ier £ fc-siesi^ * -pcosi-7F4. 25ug& 

pvuIT-Wbfe^ KUSACTXlO'cellsJ^S^ttCHO^JBatJ-U^ hDtf > 3 > 
(1.6Kv, 25uF, time const 0.36) £«fc!)^AU G418£480ug/ml^tfi£ttl (IM 
DM+10%FCSfc£UI±a-MEM+10XFCS) «Bf?3i£f£LT, 4fLfe7D->M 

¥IgG(H+L)T'&feUfc&x 7D-^ M-*-ELITE£J:£##r£fTlK 8i*fcK 
USA, *SV^H:CH0^zJt^T7F4Jtfe^©^S*©^V^%©$V^<o^jliRbfco ^ 
tit J: t)pC0SI-7F4A $ #AcF tl r 7F4j ^ >^^g^^^-rSBSfe^#2, & 

(2)J|JB^«f 

i2»> x;i/ri/- h izs&mm/t ^kkusamk lxio'tt/e? ^)i(cmmm)x 
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usa©#mh& t Lxwm tmm? a , t v * o z t vww 1 1 <> 

*ft(5QmM Tris pH 7.2, 0.1X Triton X-100)T-»£tt# bfco ig< 
«fc#bl5000rpm, 15#»i&bfc&> r pro tein assay kitj (bio-ra 

d#S!0£ffl^T8!)£bfc6 2^^,20ugffli©«^^t:aS20iiiM p--hD7i 
y-;i/7*X7x~h$^tf^*©'f >a>Hir&(0.1M 2-7^ y-2 

-^^;i/-l-rD/^-;i//HCl pH 10.5, 2mMMgCl») ZmMWOfrWCT-'f 
a^-afe. LTn 0.1Nt*SJ:o{3Na0H$inx.SJiS$#±bfc^ gf££ 

n^p-- h d ? x. ; -;i/©fi*oM05T-i:bfe^M ufco 8i**kusa. &&mm$m 
m<D%mmizmm lt tjv * u ? * x y ? * — t?©*s& t> ±#r ut ^ a c i: #m 

bfrtft^tz (07) o 
|5|«l©II^SCH0iffllliaT'ffofe„ KUSAlfflljai:|Bl1it:CH0^l|iaCpC0SI-7F4§#AL. 

9) 0 ifflIW&Ite£<*fcL&frofc. 
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( 1 ) fflKA©Bfc&Xtt*» : ma.£#wft?mmmm 

( 2 ) S8BJ3©£#5 : $T*SfcJgt#*&* 

( 3 ) MM 1 :C1-806PCT 
(4) 

(5) fflUB : 

(6) ©^©^^h^ofcmm^bjfeH^svaiii©^: 

B*S ¥^9^fFISIg0 9 9 6 5 3^ 

(7) jgftB : 1 9 9 1 B 
( 8 ) ia?aj©& : 1 2 



ffi?y#^ : 1 



BB?!l©fi£ : 176 

ffi#J©a£t:*Wl*K 

Met Val Thr Phe Ser His Val Ser Ser Leu Ser His 
-28 -25 -20 

Trp Phe Leu Leu Leu Leu Leu Leu Asn Leu Phe Leu Pro Val lie Phe 

-15 -10 -5 

Ala Met Pro Glu Ser Tyr Ser Phe Asn Cys Pro Asp Gly Glu Tyr Gin 

15 10 15 

Ser Asn Asp Val Cys Cys Lys Thr Cys Pro Ser Gly Thr Phe Val Lys 

20 25 30 

Ala Pro Cys Lys He Pro His Thr Gin Gly Gin Cys Glu Lys Cys His 
35 40 45 
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Pro Gly Thr Phe Thr Gly Lys Asp Asn Gly Leu His Asp Cys Glu Leu 

50 55 60 

Cys Ser Thr Cys Asp Lys Asp Gin Asn Met Val Ala Asp Cys Ser Ala 
65 70 75 80 

Thr Ser Asp Arg Lys Cys Glu Cys Gin He Gly Leu Tyr Tyr Tyr Asp 

85 90 95 

Pro Lys Phe Pro Glu Ser Cys Arg Pro Cys Thr Lys Cys Pro Gin Gly 

100 105 110 

He Pro Val Leu Gin Glu Cys Asn Ser Thr Ala Asn Thr Val Cys Ser 

115 120 125 

Ser Ser Val Ser Asn Pro Arg Asn Trp Leu Phe Leu Leu Met Leu He 

130 135 140 

Val Phe Cys He 
145 



K#J#^ : 2 
mVl(D&£ : 148 

m\ 

Ala Met Pro Glu Ser Tyr Ser Phe Asn Cys Pro Asp Gly Glu Tyr Gin 

15 10 15 

Ser Asn Asp Val Cys Cys Lys Thr Cys Pro Ser Gly Thr Phe Val Lys 

20 25 30 

Ala Pro Cys Lys He Pro His Thr Gin Gly Gin Cys Glu Lys Cys His 
35 40 45 
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Pro Gly Thr Phe Thr Gly Lys Asp Asn Gly Leu His Asp Cys Glu Leu 

50 55 60 

Cys Ser Thr Cys Asp Lys Asp Gin Asn Met Val Ala Asp Cys Ser Ala 
65 70 75 80 

Thr Ser Asp Arg Lys Cys Glu Cys Gin He Gly Leu Tyr Tyr Tyr Asp 

85 90 95 

Pro Lys Phe Pro Glu Ser Cys Arg Pro Cys Thr Lys Cys Pro Gin Gly 

100 105 110 

lie Pro Val Leu Gin Glu Cys Asn Ser Thr Ala Asn Thr Val Cys Ser 

115 120 125 

Ser Ser Val Ser Asn Pro Arg Asn Trp Leu Phe Leu Leu Met Leu He 

130 135 140 

Val Phe Cys He 
145 

mm^ : 3 

iB3»J©^$ : 1509 
m<D&L : 

m\(DMm : cDNA to mRNA 

®Wi*m-rm^ : cds 

#£&g : 12. .542 
ft^fc^-f IB^ : sig peptide 
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: 12.. 95 
ft«£&£Lfc£ife : S 

^SHC^t" IB^- : mat peptide 
#£&g: 96..542 

A6CTCACAGC C ATG GTT ACC TTC AGC CAC GTC TCC ACT CTG AGT CAC 47 
Met Val Thr Phe Ser His Val Ser Ser Leu Ser His 
-28 -25 -20 

TGG TTC CTC TTG CTG CTG CTG CTG AAT CTG TTC TTG CCG GTA ATA TTT 95 
Trp Phe Leu Leu Leu Leu Leu Leu Asn Leu Phe Leu Pro Val lie Phe 

-15 -10 -5 

GCT ATG CCT GAA TCA TAC TCC TTC AAC TGT CCC GAT GGT GAA TAC CAG 143 
Ala Met Pro Glu Ser Tyr Ser Phe Asn Cys Pro Asp Gly Glu Tyr Gin 

15 10 15 

TCT AAT GAT GTC TGT TGC AAG ACC TGT CCC TCA GGT ACA TTT GTC AAG 191 
Ser Asn Asp Val Cys Cys Lys Thr Cys Pro Ser Gly Thr Phe Val Lys 

20 25 30 

GCG CCC TGC AAA ATC CCC CAT ACT CAA GGA CAA TGT GAG AAG TGT CAC 239 
Ala Pro Cys Lys He Pro His Thr Gin Gly Gin Cys Glu Lys Cys His 

35 40 45 

CCA GGA ACA TTC ACA GGG AAA GAT AAT GGC CTG CAT GAT TGT GAA CTT 287 
Pro Gly Thr Phe Thr Gly Lys Asp Asn Gly Leu His Asp Cys Glu Leu 
50 55 60 
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TGC TCC ACC TGT GAT AAA GAC CAG AAT ATG GTG GCT GAC TGT TCT GCC 335 
Cys Ser Thr Cys Asp Lys Asp Gin Asn Met Val Ala Asp Cys Ser Ala 
65 70 75 80 

ACC AGT GAC CGG AAA TGC GAG TGC CAA ATA GGT CTT TAC TAC TAT GAC 383 
Thr Ser Asp Arg Lys Cys Glu Cys Gin lie Gly Leu Tyr Tyr Tyr Asp 

85 90 95 

CCA AAA TTT CCG GAA TCA TGC CGC CCA TGT ACC AAG TGT CCC CAA GGA 431 
Pro Lys Phe Pro Glu Ser Cys Arg Pro Cys Thr Lys Cys Pro Gin Gly 

100 105 110 

ATC CCT GTC CTC CAG GAA TGC AAC TCC ACA GCT AAC ACT GTG TGC AGT 479 
lie Pro Val Leu Gin Glu Cys Asn Ser Thr Ala Asn Thr Val Cys Ser 

115 120 125 

TCA TCT GTT TCA AAT CCC AGA AAC TGG CTG TTC CTA CTG ATG CTA ATT 527 
Ser Ser Val Ser Asn Pro Arg Asn Trp Leu Phe Leu Leu Met Leu lie 

130 135 140 

GTC TTC TGT ATC TGAAGAAGAT AAAGGTTCTA CAGATGGTGT CTGTAGCTTC 579 
Val Phe Cys He 
145 

CTTTTATTGC TGTGAAGAGA AACCATGGAG GCAACTCTTT CATTTTATTT TATTTTTTAA 639 
TGTCTTGAAC TTGATTTGAA GACCAGGCTG GACTCAAACT CACAGAGATC CGGACTAGGC 699 
ACCTCTAATA TAGGAAAACA TTGAATTGGG ACTGGCTTAC AGTTTCAGAA GTTCTGTCCA 759 
TGATTATCAT AGTGCGAAGC ATGGAGGCAC GGAGGCACAC ATGGTGCTGG AGAAGAAGCT 819 
GAGAGTTCTG CATCTTGATC TGCAAGCAAT AAAAGGAGAC TGTGTGCCAC ACTACACATA 879 
GCTTGAACAT AGGAGACCTC AAAGCCTGTC CCCACAGTGA CAAACTTCCT CCAACAAGGT 939 
CATACCTCCT AATAATACCA TTTCTTATGA GGCAAGCATT CAAACACATG AGTCTATGAG 999 
GGCCAAACCA ATTCAAACCA CCACAGGTTA ACAATTGCCC TCTGCAGCTC TCTGGTGGAG 1059 
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GCCCTCCTTG AGAGTAAGTA ACAATTTAGA TGAAGGCAAG TCCTGGTATC AGGTCCAAAA 1119 

GAAACTCAGG ATGAATGGTC CACTGTGGTT CCTATTAACA TACTGAAGAA CATGACCTCA 1179 

CCTTAGACTT CTCCACCTCA CTGGCTTCCC TTCCCCTAGC TTCTCATTCC CAGGTAACCC 1239 

TGCCATTTTT TGGTAATGTG CCTTCTTGGT TCTTCCTCTC CTTTCCCCCT CTCTTCTGGT 1299 

CCTTATTTCT CTTCCTCTCC CACTCTCCAC CAGCCGCCTC TTAAGGCCTG AGTCAGTCTG 1359 

CAGGCCATGT TTAATCTACT ACTTTCTCTC TGCTCTGGAC TCATCCAGAT GTCTCTGGCT 1419 

GAGCTCTCCC TCCTATCTAC AATAAAACCT TCCCCCTAAC CAGAAATGGA ACAGTTTTGT 1479 

CCTCACTTTG TACATCTGGT GCCTGAAACC 1509 



gH5U#^ : 4 
mWOMZ : 43 

mom : -*m 

mnomm : momm ^dna 
mn 

GCGGCCGCGA ATTCTGACTA ACTGACGGGG GGGGGGGGGG GGG 43 



i2#l#^ : 5 
iEflJOfti* : 26 

mom : -*m 
mm 

CCGCGAGCTC GATATCAAGC TTGTAC 26 



mm^ : 6 
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mP}(DM.£ : 29 
gi©& : 

mXDMm : flb©^ £{£DNA 
ESI 

GGCGCTCGAG CTATAGTTCG AACATGGAG 29 



E^J#^ : 7 
£8l®ft$ : 29 
g<Z)ft : -*« 

lB^J©am:ffe©« ^fi&DNA 

GAGGTACAAG CTTGATATCG AGCTCGCGG 29 

Wfim^ : 8 
K?<J©S^ : 23 
Wk<Dft : -*£ 

mm 

GCCGCGAATT CTGACTAACT GAC 23 



mvm^ : 9 

mi}<DM$ : 24 
83©& : 
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mnomm : mmm £»a 

GGATCCTTCA ACTGTCCCGA TGGT 24 

mvm^ : io 

mW<D%£ : 26 

ffi^J©*t$f : ^fiSDNA 

GAATTCCACA CAGTGTTAGC TGTGGA 26 

mnm^ : 11 

iB5IJ©^^ : 36 

mom : 

h^d^- : mm*, 
mmomm momm ^mu 

ccgaattcca ccatggttac cttcagccac gtctcc 36 
eeim- : 12 

Um<D&Z : 35 

mom : 
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mm 

CCGGATCCTC AGATACAGAA GACAATTAGC ATCAG 35 
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1. m$m^ : 1 £fctt2fci3f&©7^$i;»£&;S*>>^M N 

2 . S25»j#^ : 3 tmmcDt&mmfrz&zmkb?^ *r<i x-r sdna#:d 

3 . ffF^Q 1 Sfcli 2 icg3«B©* Wt^H*3- K-TSDNAo 
4 . MM 3 fcIB«©DNA#i$ ASftfc"***-. 

6 . at*® 1 jfcfcfct 2 fcgBIB©* W^RfclS^-rslntf*. 

7 . at*^ 1 £fcfc* 2 fc|3«©* >^^Slc^-rStStt*^-rSfls^©^ 

(b) m*«l*fctt2t:i3l8©^>>'^Sfc:^r-StSi4*^-rsib^4® 
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12. »j #> KT&SS!#« 9 1 0 (CfBmaXb^o 
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1 AGCTCACAGCC 11 

12 ATG6nACCTTCAGCCACGTCTCCAGTCT6A6TCACTGGTTCCTCTTGCTGCTGCTGCTG 71 

1 HVTFSH VSSLSHWFLLLLLL 20 

72 AATCTGnCTTGC(^TAATATTT6CTATGCCT6AATCATACTCCTTCAACTGTCCCGAT 131 

21 HLFLPVIF AMPESYSFHCPD 40 

132 GGTGAATA(XAGTCTAATGAT6TCTGTTGCAAGACCTGTCCCT(^GGTACATTTGTCAAG 191 

41 GEYQSNDVCCKTCPSGTFVK 60 

192 GCGCCCTGCAAAATCCCCCATACTCAAGGACAATGTGA6AAGTGTCACCCAGGAACATTC 251 

61APCKIPHTQGQCEKCHPGTF 80 

252 ACAG66AAAGATAAT6GCCTGCATGAnGTGAACTTTGCTCCACCTGTGATAAAGACCA6 311 

81 TG KDNGLHOCELCSTCDKDQ 100 

312 AATATGGT6GCT6ACTGTTCT6CCACCAGTGACCGGAAATGC6AGT6CCAAATAGGTCTT 371 

101 NHVA.D C SAT S D R KCE CQ I 6 L 120 

372 TACTACTATGACCCAAAATTTCCGGAATCATGCC6CCCATGTACCAAGTGTCCCCAAGGA 431 

121 YYYDPKFPESCRPCTKCPQ6 140 

432 ATCCCTGTCCTCCAG6AATGCAACTCCACAGCTAACACTGTGT6CAGTTCATCTGTTTCA 491 

141 IPVLQECNSTANTVC S S S V S 160 

492 AATCCCAGAAACTGGCTGTTCCTACTGATGCT AATTGTCTTCTGTATCT6A 542 

I* 1 HPRHWLFLLMLIVFCI * 177 

543 AGAAGATAAAGGTTCT ACAGATGGTGTCTGTAGCnCCTTTTATTGCTGTGAAGAGAA 600 

601 ACCATGGA^^CTCTTTCATTnATTTTATTTm 660 

661 ACCAGGCTGGACTCAAACTCACA6AGATCC6GACTAGGCACCTCTAATATAGGAAAACAT 720 

721 T6AATTGG6ACT6GCTTACAGTTTCA6AAGTTCTGTCCAT6ATTATCATAGT6CGAAGCA 780 

781 TGGAGGCACSGAGGCACACATGGTGCTGGAGAAGAAGCTGAGAGTTCTGCATCTT6ATCT 840 

841 GCAAGCAATAAAAGGAGACTGTGTGCCACACTACACATAGCTTGAACATAGGA6ACCTCA 900 

901 AAGCCTGTCCCCACA6TGACAAACTTCCTCCAACAAGGTCATACCTCCTAATAATACCAT 960 

961 TTCTT ATGAGGCAAGCATTCAAACACATGAGTCTATGAGGGCCAAACCAATTCAAACCAC 1020 

1021 CACAGGnAACAAnGCCCTCTGCA6CTCTCTGCT^ AA 1080 

1081 CAATTTAGATGAAGKAAGTCCTGGTAT CAGGTCCAAAA6AAACTCAGGATGAATGGTCC 1140 

1141 ACTGTGGTTCCTATTAACATACTGAAGAACAT6ACCTCACCTTAGACTTCTCCACCTCAC 1200 

1201 TGGCn(XCTTCCCCTAGCnCTCAnCCCAGGTAACCCTGCCATTTT^ 1260 

1261 cmrresncnTccTCTCcm 1320 

1321 ACTCTCCA(^GCCGCCTCnAAGGCCTGAGTCAGTCT6CAGC^CATGTTTAATCTACTA 1380 

1381 CTnCTCTCT6CTCTGGACTCATCCAGAT6TCTCT6GCTGAOTCTCCCTCCTATCTACA 1440 

1441 ATAAAACOTCCCCXTAACCAGAAA^ 1500 

1501 CCTGAAACC 1509 
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7F4 CPDGEY — QSMDVC CKTCPSGIFVKAPCK IPHTQGQCEKCHPGT FTGKDNGLHDCEtCS 60 
mTNFR CPGGKYVHSKNNSIC CTKCHKGTYLVSDCP SPGRDTVCRECEKGT fXASQNY LRQCL SCK 60 

7F4 ICOKD— QNMVAOCS ATSDRKCEC — QIG LYYYDPKFPESCRPC TKCPQGIPVLQE6NS 120 
mTNFR JORKEMSQVEISPCQ ADKOTVCGCKENQFQ RYLSETHFQ — CVDO SPCFNGTVTIP-CKE 120 



7F4 TAWTVC 
mTNFR TQNTVO 



126 
126 
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